Résumé. 2014 
Abstraet. 2014 The fluctuations of the local order parameter above a second order nematic-smetic A phase transition give rise to singularities in the elastic constants and the viscosities of a nematic. In the hydrodynamic regime q03BE ~ 1, the critical behaviour of the elastic constants has already been calculated by de Gennes. Based on the same assumptions, we derive a singularity of the critical viscosities proportional to (T -Tc)-0.33. As theoretical framework we use linear response theory and the fluctuation-dissipation theorem. We treat also the general case of arbitrary wave numbers.
In the critical regime q03BE ~ 1, we find a critical spectrum of the director modes 03C9S ~ q3/2, in agreement with a recent suggestion of F. Brochard started with a definition of the order parameter of the smectic A phase as a complex quantity r(r), the modulus of which determines the density of the layers and the phase determines the position of the layers. For a given configuration of g/(r) the free energy of the system is given by a Ginzburg-Landau type expression, i. e. the coupling of the director field n(r) to the order parameter has been taken into account in analogy to the coupling of the magnetic field to the order parameter in a superconductor. Calculating the unrestricted free energy as an average over all configurations of y5(r) due to static fluctuations one obtains the critical contributions to the elastic constants, in full analogy to the critical diamagnetic susceptibility above the superconducting transition [5] .
The onset of superconductivity is marked in addition by a critical increase of the electrical conductivity. (2.9) This result already shows the critical temperature dependence of )1 1 We calculated the numerical factor by approximating the exponent 4 in T (K) by 1 . This leads to the result This expression is the exact analogue of the critical part of the static electrical conductivity in superconductors [6] .
For a numerical estimate one may use [7] where p is the mass density, to give taking K, ,z [7] .
The case of finite frequencies go, but q -0, may also be of some interest. In the approximation of a q independent relaxation time r-1(K) = Tm the result of eq. (6. 1) and (3 .11 ) is simply which shows the usual Landau-Khalatnikov behaviour for viscosities due to slowly relaxing internal processes.
As in the case of the elastic constants the fluctuations of the director can be shown to give corrections which do not alter the critical behaviour of Yi (see Appendix C). i) classical flow measurements [10] , ii) determination of flow-alignment angle [11] , iii) rotating magnetic field [12] , iv) dynamical Frederiks transition [13] , v) quasielastic scattering of light [14] , and vi) shear wave reflection [15] . In the transition region from the hydrodynamic to the critical regime we derived ,, a temperature dependence of the static response function which fits well the experimental result [4] . In the critical regime the wave number dependent elastic constants and viscosities behave like q-l and q-l/2, respectively.
The critical spectrum of the director modes is given by cvs -q 3/2 . As the critical spectrum of the order paramater fluctuations shows the same q dependence [7] (3.7) . We treat only the imaginary part and find with where we have used the fact that we can eliminate the longitudinal part ôiî,(r, t) of the director from the free energy and the molecular field expressions, and take gl'(r) real (see section 4). Then, in the thermal average of eq. (C.1), we may decouple the fast motion of the modulus of the order parameter and the hydrodynamic motion of the director bOt, in analogy to the decoupling scheme applied to binary mixtures by Ferrell [17] .
Within this decoupling procedure the cross terms ( hl.(q, cv) h2P( -q, -cv) ) give no contribution. The contribution to the rotational viscosity can then be written as
The thermal average bntx(K) l' &#x3E; can easily be derived from the relation [8] ] as with [7] The angles (cp, 8) are the polar coordinates of K, where 0 = 0 is the z direction. Taking the full elastic constants eq. (C. 6) corresponds to the use of the renormalized propagator for the director field.
As 
